
CTOR DEVICE, METHOD OF MANUFACTURING 



THE DEVICE AND METHOD OF MOUNTING THE DEVICE 



FIELD OF THE INVENTION 



[0001] 



The present invention relates to a semiconductor device including a 



semiconductor element and a reinforcing member bonded to a back surface opposite to an 
electrode-formed surface of the element with an adhesive and also relates to a method of 
manufacturing the device and a method of mounting the device. 



through a packaging process of connecting pins, metallic bumps or the like of a lead frame 
to a semiconductor element in the form of a wafer on which a circuit pattern is formed and 
of sealing the element with resin or the like. With recent miniaturization of the electronic 
equipment, the size of semiconductor devices has become small and the semiconductor 
element has become thin. 

[0003] The thinned semiconductor element is susceptible to damage during handling 

because of the low strength of the element against external force. Accordingly, a 
conventional semiconductor device has the thinned semiconductor element generally sealed 
with a layer of resin for reinforcement. 

[0004] In a process of forming the resin layer on the surface of the thin semiconductor 

element, contraction and shrinkage of the resin layer likely cause problems such as warpage 
and fracture to the semiconductor element. The problem becomes more apparent as the 
semiconductor element is thinned. For example, an extremely thin semiconductor element 
having a thickness of lOOyum or less is hardly sealed with resin. 



BACKGROUND OF THE INVENTION 



[0002] 



A semiconductor device mounted to electronic equipment is manufactured 
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SUMMARY OF THE INVENTION 
[0005] A semiconductor device includes a semiconductor element having an electrode- 

formed surface including an electrode for external connection formed thereon, and a 
reinforcing member bonded to a back surface opposite to the electrode-formed surface with 
an adhesive. The adhesive bonds the semiconductor element with the reinforcing member 
while allowing the semiconductor element to be deformed. 

[0006] A method of manufacturing the semiconductor device includes a process of: 

shaving a back surface of a semiconductor wafer including plural semiconductor elements 
formed therein to thin the semiconductor wafer, a process of bonding a reinforcing member 
to the back surface of the thinned semiconductor wafer with an adhesive, and a process of 
dividing the semiconductor wafer and the reinforcing member stuck to the wafer into units 
of the semiconductor elements. 

[0007] Another method of manufacturing the semiconductor device includes a process 

of: forming a diced groove along a respective border of plural semiconductor elements from 
an electrode-formed surface of a semiconductor wafer including the semiconductor elements 
formed therein, a process of attaching a sheet to the electrode-formed surface of the 
semiconductor wafer including the diced grooves formed thereon, a process of diving the 
semiconductor wafer into units of the semiconductor elements through shaving a back 
surface of the semiconductor wafer with the sheet attached thereto to thin the semiconductor 
wafer to a thickness until the back surface reaches the diced groove, a process of bonding a 
reinforcing plate to a back surface of each semiconductor element with an adhesive, and a 
process of dividing the reinforcing plate into units of the semiconductor elements after 
removing the sheet from the electrode-formed surface. 

[0008] Still another method of manufacturing the semiconductor device includes a 

process of shaving a back surface of a semiconductor wafer including plural semiconductor 
elements, a process of dividing the semiconductor wafer into the semiconductor elements, 
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and a process of bonding a reinforcing member to a back surface of each semiconductor 
element with an adhesive. 

[0009] The semiconductor device has a semiconductor element that is handled easily 
and has an increased reliability after being mounted. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0010] Fig. 1 A through Fig. ID illustrate processes in a method of manufacturing a 

semiconductor device in accordance with an exemplary embodiment 1 of the present 
invention. 

[0011] Fig. 2 A through Fig. 2C illustrate processes in the manufacturing method of 

the semiconductor device in accordance with the embodiment 1. 

[0012] Fig. 3 is a perspective view of the semiconductor device in accordance with 

the embodiment 1 . 

[0013] Fig. 4A through Fig. 4C illustrate processes of mounting the semiconductor 

device in accordance with the embodiment 1 . 

[0014] Fig. 5A through Fig. 5D illustrate processes in a method of manufacturing a 

semiconductor device in accordance with an exemplary embodiment 2 of the invention. 
[0015] Fig. 6A through Fig. 6D illustrate processes in the method of manufacturing 

the semiconductor device in accordance with the embodiment 2. 

[0016] Fig. 7 A through Fig. 7C illustrate processes in a method of manufacturing a 

semiconductor device in accordance with an exemplary embodiment 3 of the invention. 
[0017] Fig. 8A through Fig. 8D illustrate processes in the method of manufacturing 

the semiconductor device in accordance with the embodiment 3. 

[0018] Fig. 9A and Fig 9B illustrate processes of mounting the semiconductor device 

in accordance with the embodiment 3. 

[0019] Fig. 10A through Fig. 10D illustrate processes in a method of manufacturing 

a semiconductor device in accordance with an exemplary embodiment 4 of the invention. 
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[0020] Fig. 1 1 A through Fig. 1 1C illustrate processes in the method of manufacturing 

the semiconductor device in accordance with the embodiment 4. 

[0021] Fig. 12 is a perspective view of the semiconductor device in accordance with 

the embodiment 4. 

[0022] Fig. 1 3 A through Fig. 13C illustrate processes of mounting the semiconductor 
device in accordance with the embodiment 4. 

[0023] Fig. 14A through Fig. 14D illustrate processes in a method of manufacturing 

a semiconductor device in accordance with an exemplary embodiment 5 of the invention. 
[0024] Fig. 1 5 A through Fig. 15D illustrate processes in the method of manufacturing 

the semiconductor device in accordance with the embodiment 5. 

[0025] Fig. 16A through Fig. 16C illustrate processes in a method of manufacturing 

a semiconductor device in accordance with an exemplary embodiment 6 of the invention. 
[0026] Fig. 1 7A through Fig. 1 7D illustrate processes in the method of manufacturing 

the semiconductor device in accordance with the embodiment 6. 

[0027] Fig. 18A and Fig. 18B illustrate processes of mounting the semiconductor 

device in accordance with the embodiment 6. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

Exemplary Embodiment 1 

[0028] Fig. 1 A through Fig. ID and Fig. 2A through Fig. 2C illustrate processes in a 

method of manufacturing a semiconductor device in accordance with an exemplary 
embodiment 1, Fig. 3 is a perspective view of the semiconductor device, and Fig. 4A 
through Fig. 4C illustrate processes of mounting the device. Fig. 1A through Fig. ID and 
Fig. 2A through Fig. 2C illustrate the method of manufacturing the semiconductor device in 
order of procedure of the method. 

[0029] In Fig. 1 A, bumps 2, electrodes for external connections, are formed on a top 
surface of a semiconductor wafer 1 in which plural semiconductor elements are formed. As 
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shown in Fig. 1 B, a sheet 3 is attached to a bump-formed surface (electrode-formed surface), 
which is the top surface of the wafer 1 , and then, the wafer 1 has a back surface opposite the 
electrode-formed surface thinned while being reinforced with the sheet 3. The back surface 
is thinned by shaving with a polishing machine having a grinding wheel, by etching with a 
dry etching apparatus, or by etching with a chemical reaction of a chemical solution. The 
wafer 1 is thus thinned to have a thickness of about 50/^m. 

[0030] Subsequently, a bumper plate 4 is stuck to the back surface of the thinned 

semiconductor wafer 1. As shown in Fig. 1C, an adhesive 5 is applied to a top surface of a 
bumper plate 4 formed by shaping a material such as resin, ceramic, metal or the like into 
a plate. The adhesive 5 is a resin adhesive having a low elastic modulus, and is made of 
material such as elastomer having a low elastic modulus in bonding for being easily 
expanded and contracted with a small external force. 

[0031] The bumper plate 4 functions as a holding member during handling of the 

semiconductor device after the semiconductor elements are separated from one another to 
form the semiconductor devices, respectively, and also functions as a reinforcing member 
to protect the semiconductor elements from an external force and impact. Accordingly, the 
bumper plate 4 has an enough thickness to exhibit a greater flexural rigidity than the 
semiconductor element. After the bumper plate 4 is attached to the wafer 1, as shown in Fig. 
ID, a holding sheet 6 used in a dicing process is attached to an undersurface of the bumper 
plate 4, and then the sheet 3 is peeled from the electrode-formed surface. 
[0032] The bumper plate 4 and semiconductor wafer 1 both held by the sheet 6 are 
processed in the dicing process. In the process shown in Fig. 2A, a two-stage dicing is 
performed to cut the bumper plate 4 and wafer 1 along different dicing widths, respectively. 
Specifically, the wafer 1 is cut with a dicing width bl to be divided into discrete 
semiconductor elements 1 \ while the bumper plate 4 is cut with a dicing width b2 narrower 
than the width bl to be divided into discrete bumper members 4'. 
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[0033] Then, the sheet 6 is peeled from bumper members 4' which are bonded to 

respective semiconductor elements 1 ' with the adhesive 5, and thus, discrete semiconductor 
devices 7, one of which is shown in Fig. 2B, are provided. Each semiconductor device 7 
includes the semiconductor element 1 ' having bumps 2 functioning as electrodes for external 
connections, and bumper member 4' functioning as a reinforcing member bonded to a back 
surface opposite to an electrode-formed surface of the element 1 ' with the adhesive 5. A size 
B2 of the bumper member 4' is larger than a size Bl of the semiconductor element 1\ and 
outer edges of the bumper member 4' protrude further outward than outer edges of the 
semiconductor element 1 \ The adhesive 5, since being the resin adhesive having low elastic 
modulus, bonds the semiconductor element 1 ' to the bumper member 4' while allowing the 
element V to be deformed. 

[0034] As shown in Fig. 3, the bumper member 4' including a part code 8 as 

identification information printed on the top surface of the member 4\ and a polarizing mark 
9 indicative of a mounting direction printed at the corner similarly to a conventional resin- 
sealed electronic component. In other words, the bumper member 4' has a reverse surface 
opposite to a bonded surface of the member 4' and the semiconductor element \ \ and the 
reverse surface is an applied-surface to which the identification information is applied. 
Then, a discrete semiconductor device 7 is inverted to have the bumper member 4' face 
upward, and then is subjected to a taping process to be stored on a tape for supplying 
electronic components to an automatic-electronic-component-mounting apparatus. Thus, the 
device 7 can be mounted with the mounting apparatus. 

[0035] Instead of the semiconductor element 1. \ a dummy semiconductor device made 
of a silicon plate having a thickness of 50/im was subjected to a drop test in which the device 
was dropped from a height of lm. As a result, damage such as fracture or the like did not 
occur to the silicon plate at all. According to this fact, it is confirmed that the semiconductor 
device in accordance with the present embodiment has no problem even if being handled in 
the same manner as an ordinary electronic component. Therefore, the semiconductor device 
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7 can employ an extremely thin semiconductor element, which is hardly handled upon being 
used in a conventional resin-sealed device, because the device 7 has a simple structure in 
which bumper member 4' is simply bonded to the semiconductor element 1' with the 
adhesive 5. 

[0036] Mounting the semiconductor device 7 will be explained hereinafter by referring 

to Fig. 4A through Fig. 4C. As shown in Fig. 4A, the device 7 has a top surface of the 
bumper member 4' sucked and held by a mounting head 10, and then, the device 7 is 
positioned above a substrate 1 1 by the head 10. After aligning the bumps 2 of the device 7 
with respective electrodes 12 on the substrate 1 1, the mounting head 10 is then lowered to 
mount each bump 2 of the semiconductor element 1 5 on each electrode 12. 
[0037] Subsequently, the substrate 1 1 , with being heated, has the electrodes 12 bonded 

to the bumps 2 by soldering. As described above, the mounting head 10 holds the bumper 
member 4' as the holding member while the semiconductor device 7 is handled to be 
mounted on the substrate 1 1 . The bumps 2 may be bonded to the respective electrodes 12 
by a conductive resin adhesive. 

[0038] In an assembly including the semiconductor device 7 mounted on the substrate 

1 1, the device 7, for being fixed to the substrate 1 1, has the bumps 2 bonded to respective 
electrodes 12 of the substrate 1 1 as a workpiece. The semiconductor element 1' is thin and 
is easily bent, and the low elastic modulus material that is easy deformed is used for the 
adhesive 5. Therefore, as shown in Fig. 4C, when the substrate 11 is deformed by an 
external force after the mounting, only the semiconductor element V and an adhesive layer 
of the adhesive 5 are deformed in response to the deformation of the substrate 11. 
[0039] Moreover, since the extremely thin semiconductor element has a thickness of 

lOOyurn or less in the semiconductor device in accordance with this embodiment, a stress on 
the bumps 2 due to a difference between thermal expansion coefficients of the element 1' 
and substrate 1 1 is reduced. A conventional electronic component (semiconductor device) 
having a bump, since employing a thick semiconductor element, accepts an excessive stress 
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on the bump that is high enough to be able to break the bump. For this reason, an underfill 
resin or the like is needed for reinforcing between the electronic component having the bump 
and a substrate. However, the extremely thin semiconductor element 1', after being 
mounted, reduces the stress on a junction of the device 7 and substrate 11 without 
reinforcement such as the underfill resin. In addition, the semiconductor device has a simple 
package structure including the semiconductor element V and bumper member 4' both 
simply bonded with the adhesive 5, thus having an ensured reliability after the mounting. 

Exemplary Embodiment 2 

[0040] Fig. 5 A through Fig. 5D and Fig. 6A through Fig. 6D illustrate processes in a 

method of manufacturing a semiconductor device in accordance with an exemplary 
embodiment 2 in order of procedure of the method. 

[0041] In Fig. 5 A, bumps 2 for external connections are formed on a top surface of 

a semiconductor wafer 1 including plural semiconductor elements formed therein. A sheet 
6 is then attached to an undersurface of the wafer 1. As shown in Fig. 5B, the wafer 1 is 
diced while being held by the sheet 6 to from grooves la along respective borders of 
semiconductor elements 1' . A reinforcing sheet 3 for a thinning process is attached to bump- 
formed surfaces of the elements 1 \ and then, the sheet 6 is removed. Then, the elements 1 \ 
upon being reinforced with the sheet 3, has a set of back surfaces opposite to the bump- 
formed surfaces 1 ' thinned. Each element 1 5 is thinned to a thickness of about 50jum and 
separated from one another along diced grooves la. 

[0042] Subsequently, as shown in Fig. 5D, the elements 1 ' are stuck to a bumper plate 

4 with an adhesive 5 applied to a top surface of the bumper plate 4 similarly to the 
embodiment 1. Then, the thinned semiconductor elements 1 ' is stuck to a surface coated 
with the adhesive 5. The adhesive 5 is made of the same material as that described in the 
embodiment 1. 
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[0043] After the semiconductor elements is stuck, a holding sheet 6 for another dicing 

process is applied to an undersurface of the bumper plate 4, as shown in Fig. 6A, and the 
bumper plate 4 is thus held by the sheet 6 to be thereafter diced. In this process, as shown 
in Fig. 6B, after the sheet 3 is removed from the bump-formed surfaces of the elements 1', 
the bumper plate 4 has recesses of a dicing width b2 cut therein for dividing the plate 4 into 
discrete bumper members 4\ The width b2 is smaller than a dicing width bl of the recesses 
is formed among the semiconductor elements 1\ Then, the bumper members 4\ upon being 
bonded to respective elements 1 ' with the adhesive 5, are each removed from the sheet 6. 
Consequently, similarly to Fig. 6C, discrete semiconductor devices 7, the same devices as 
in the embodiment 1, are obtained. The semiconductor devices 7 are then subjected to a 
taping process in the same manner as in the embodiment 1 . 

Exemplary Embodiment 3 

[0044] Fig. 7A through Fig. 7C and Fig. 8A through Fig. 8D illustrate processes in a 

method of manufacturing a semiconductor device in accordance with an exemplary 
embodiment 3 of the present invention. Fig. 9A and Fig. 9B illustrate processes of mounting 
the semiconductor device in accordance with the present embodiment. Fig. 7A through Fig. 
7C and Fig. 8 A through Fig. 8D illustrate the method of manufacturing the semiconductor 
device in order of procedure of the method. 

[0045] In Fig. 7A, bumps 2, electrodes for external connections, are formed on a top 

surface of a semiconductor wafer 1 similarly to the embodiment 1 and embodiment 2. 
Subsequently, as shown in Fig. 7B, a sheet 3 is attached to a electrode-formed surface, which 
is the top surface of the wafer 1 . The wafer then has an undersurface thinned while being 
reinforced with the sheet 3. Thus, the wafer 1 is thinned to a thickness of about 50yum. 
[0046] A holding sheet 6 for a dicing process is then attached to the undersurface of 

the semiconductor wafer 1, while the reinforcing sheet 3 used for the thinning is removed. 
Then, the wafer 1 held by the sheet 6 is subjected to the dicing process. In this process, 
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diced grooves la are formed as shown in Fig. 7C, and the wafer 1 is then cut along the 
grooves and divided into semiconductor elements 1\ The elements 1 ' are removed from the 
sheet 6, and provided as shown in Fig. 8A. 

[0047] Subsequently, the semiconductor element 1 5 is stuck to a bumper case 14. The 

bumper case 14, which is a reinforcing member used in the present embodiment, includes 
a projection 1 4a provided at a border of the case and a recess portion 14b formed at a portion 
to which the element 1 ' is bonded, as shown in Fig. 8B. An adhesive 5 made of the same 
material as that of the embodiment 1 is applied to the portion corresponding to the element 
r within the recess portion 14b. As shown in Fig. 8C, the element V is mounted at the 
recess portion 14b and bonded to the bumper case 14 with the adhesive 5. Consequently, 
a semiconductor device 15 is provided. The bumper case 14, upon being bonded to the 
element 1\ has an edge of the projection 14a not project from tips of the bumps 2 of the 
element 1\ 

[0048] The bumper case 14 functions as a holding member during handling the 

semiconductor device 15 and also functions as the reinforcing member to protect the 
semiconductor element 1 ' from external force and impact similarly to the embodiment 1 and 
embodiment 2. The bumper case 1 4 protects sides of the element 1 ' according to the present 
embodiment, thus improving reliability of the semiconductor device 15. The semiconductor 
device 15 is then inverted as shown in Fig. 8D and subjected to a taping process. Thus, the 
device 15 can be mounted with by an electronic component mounting apparatus. 
[0049] Mounting the semiconductor device 15 will be described hereinafter while 

referring to Fig. 9A and Fig. 9B. As shown in Fig. 9A, the device 15, upon having a top 
surface of bumper case 14 sucked and held by a mounting head 10, is positioned above a 
substrate 1 1 by the head 1 0. In the present embodiment, an adhesive 16 is previously applied 
to a region (which corresponds to the projection 14a of the bumper case 14) surrounding 
electrodes 12 on a top surface of the substrate 1 1. The semiconductor device 15 has the 
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bumps 2 aligned with respective electrodes 12 of the substrate 1 1, and then, the head 10 is 
lowered to have the bumps 2 of the semiconductor element 1 ' mounted on the electrodes 12. 
[0050] Thus, the projection 14a of the bumper case 14 contacts with the adhesive 16 

on the substrate 1 1 . Subsequently, with being heated, the substrate 1 1 has the electrodes 12 
bonded to the bumps 2 by soldering as shown in Fig. 9B. Then, the bumper case 14 is 
secured to the substrate 11 by the adhesive 16. As described above, even in this 
embodiment, the mounting head 10 holds the bumper case 14, which is a holding member, 
during handling of the semiconductor device 15. 

[0051] In an assembly including the semiconductor device 15 mounted on the 

substrate 1 1, the device 15 is fixed to the substrate 1 1 through the bonding point of the 
bumps 2 of the device 15 and the respective electrodes 1 2 of the substrate 1 1 as a workpiece, 
and through the bonding point of the border of the bumper case 14 and the substrate 11. 
Even in this assembly, the semiconductor element 1 ' is allowed to be deformed, and has the 
same advantages as those described in the embodiment 1 and embodiment 2. 
[0052] Further, as shown in Fig. 9B, the semiconductor element 1' of the 

semiconductor device 15 has the top surface and the border entirely sealed after being 
mounted in the present embodiment. Therefore, the device 15 and electrodes 12 have 
junctions that are prevented from having moisture and extraneous matter entering therein, 
and thus, has an improved reliability after the mounting. 

Exemplary Embodiment 4 

[0053] Fig. 10A through Fig. 10D and Fig. 1 1 A through Fig. 1 1C illustrate processes 

in a method of manufacturing a semiconductor device in accordance with an exemplary 
embodiment 4 of the present invention. Fig. 12 is a perspective view of the semiconductor 
device. Fig. 13A through Fig. 13C illustrate processes of mounting the device. Fig. 10A 
through Fig. lODandFig. 1 1 A through Fig. 1 1C illustrate the method of mounting the device 
in order of procedure of the method. 
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[0054] In Fig. 1 OA, bumps 2, electrodes for external connections, are formed on a top 

surface of a semiconductor wafer 1 including plural semiconductor elements formed therein. 
As shown in Fig. 10B, a sheet 3 is attached to a bump-formed surface (electrode-formed 
surface), which is the top surface of the wafer 1. And the wafer 1, upon being reinforced 
with the sheet 3, has a back surface opposite to the electrode-formed surface thinned. The 
wafer 1 may be thinned by shaving with a polishing machine having a grinding wheel, by 
etching with a dry etching apparatus, or by etching utilizing a chemical reaction of a 
chemical solution. The wafer 1 is thus thinned to a thickness of about 50//m. 
[0055] Subsequently, a bumper plate 4 is stuck to the back surface of the thinned 

semiconductor wafer 1. As shown in Fig. 10C, an adhesive 50 is applied on a top surface 
of bumper plate 4 at each portion corresponding to each semiconductor element of the wafer 
1. The bumper plate 4 is formed by shaping a material such as resin, ceramic, metal or the 
like into a plate. In Fig. 1 0C, the adhesive 50 is applied to only a portion corresponding to 
a center of each semiconductor element. The adhesive 50 is made of resin having an elastic 
modulus lower than that of the bumper plate 4. 

[0056] The bumper plate 4 functions as a holding member during handling of the 

semiconductor device after the semiconductor elements are separated from one another to 
form the semiconductor devices, respectively, and also functions as a bumper to protect the 
semiconductor elements from external force and impact. Accordingly, the bumper plate 4 
has an enough thickness to exhibit greater flexural rigidity than the semiconductor element 
After the bumper plate 4 is applied to the wafer 1, as shown in Fig. 10D, a reinforcing sheet 
6 used for a dicing process is applied to an undersurface of the bumper plate 4, and then, the 
sheet 3 is peeled from the electrode-formed surface. 

[0057] The bumper plate 4 and semiconductor wafer 1 both reinforced with the sheet 

6 are then subjected to the dicing process. In the process, as shown in Fig. 1 1 A, two-stage 
dicing is performed to cut the bumper plate 4 and wafer 1 with different dicing widths, 
respectively. Specifically, the wafer 1 is cut with a dicing width b 1 and divided into discrete 
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semiconductor elements 1 \ while bumper plate 4 is cut with a dicing width b2 narrower than 
the width bl and divided into discrete bumper members 4\ 

[0058] The sheet 6 is then peeled from the bumper members 4' bonded to respective 

semiconductor elements 1 5 with the adhesive 50, and consequently, discrete semiconductor 
devices 30 are provided, similarly to Fig. 1 IB. Each device 30 includes the semiconductor 
element V having the bumps 2 functioning as electrodes for external connections, and the 
bumper member 4' functioning as a holding member during the handling. The holding 
member is bonded to the back surface opposite to the electrode-formed surface of the 
element V with the adhesive 50. A size B2 of the bumper member 4' is larger than a size 
Bl of the semiconductor element 1 \ and therefore, an outer edge of the bumper member 4' 
protrudes more outward than an outer edge of the element 1\ Only the center of 
semiconductor element 1 ' is bonded to the corresponding portion of the bumper member 4' 
with the adhesive 50. The semiconductor device 30, since having an outer border of the 
semiconductor element 1 ' free against the bumper member 4', is resistant to warping even 
if the element V and bumper member 4' have there sizes change due to thermal expansion. 
[0059] As shown in Fig. 12, the bumper member 4' may include a part code 8 as 

identification information printed on a top surface thereof and a polarity mark 9 indicative 
of a mounting direction printed at a corner thereof similarly to a conventional resin-sealed 
electronic component. In other words, a reverse surface, positioned opposite to a junction 
of the bumper member 4' and semiconductor element 1 \ of bumper member 4' is a surface 
to which the identification information is applied. Then, the discrete semiconductor device 
30 is inverted to have the bumper member 4' face upward, and then, is subjected to a taping 
process to hold the device with a tape for supplying electronic components. Thus, the device 
30 can be mounted with an electronic component mounting apparatus. 
[0060] Instead of the semiconductor element l\ a dummy semiconductor device made 

of a silicon plate having a thickness of 50yum was subjected to a drop test in which the device 
was dropped from a height of lm. As a result, damage such as fracture or the like did not 
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occur to the silicon plate at all. According to this fact, it is confirmed that no problem occurs 
even if the semiconductor device in accordance with the present embodiment is handled in 
the same manner as an ordinary electronic component. The semiconductor device 30 can 
employ an extremely thin semiconductor element, which is hardly handled when being used 
in a conventional resin-sealed device, because the device 30 has a simple structure in which 
the bumper member 4' is simply attached to the center of the semiconductor element 1 ' with 
the adhesive 50. 

[0061] Referring to Fig. 13A through Fig. 13C, mounting the semiconductor device 

30 will be described. As shown in Fig. 13 A, the device 30, having a top surface of the 
bumper member 4' by a mounting head 10, is sucked and positioned above a substr ate 1 1 by 
the head 10. After the device has the bumps 2 aligned with respective electrodes 12 of the 
substrate 11, the mounting head 10 is then lowered to mount the bumps 2 of the 
semiconductor element T on the electrodes 12, respectively. 

[0062] Subsequently, the substrate 1 1, with being heated, has the electrodes 12 bonded 

to the bumps 2 by soldering. As described above, the mounting head 10 holds the bumper 
member 4\ which is the holding member, during handling to mount the semiconductor 
device 30 on the substrate 1 1. The bumps 2 may be bonded to respective electrodes 12 by 
a conductive resin adhesive. 

[0063] In an assembly including the semiconductor device 30 mounted on the 

substrate 1 1, the device 30 is fixed to the substrate 1 1 through the bonding of the bumps 2 
of the device 30 to the electrodes 12 of the substrate 1 1 as a workpiece. As shown in Fig. 
13C, when the substrate 1 1 is deformed by an external force after the mounting, only the 
semiconductor element V is deformed in response to the deformation of the substrate 11 
because the element 1 ' is thin and is easily bent. In the present embodiment, the element V 
has only the center bonded to the bumper member 4\ and thus, can be deformed without 
being restrained by the bumper member 4'. 
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[0064] Moreover, an extremely thin semiconductor element having a thickness of 

100//m or less, upon being employed in the semiconductor device in accordance with this 
embodiment, accepts a reduced stress on bumps 2 due to a difference between thermal 
expansion coefficients of the semiconductor element 1 5 and substrate 11. In a conventional 
electronic component (semiconductor device) having a bump, since a thick semiconductor 
element is employed, accepts an excess stress on the bump, and thus, the component may 
cause disconnection between the bump and an electrode of a substrate. For this reason, an 
underfill resin or the like is needed for reinforcement between the electronic component and 
the substrate. However, the extremely thin semiconductor element 1 ' in accordance with the 
present embodiment, after being bonded, reduces a stress on a junction of the semiconductor 
device 30 and substrate 1 1 without reinforcement such as the underfill resin. In addition, the 
semiconductor device 30 has a simple package structure including the semiconductor element 
r and the bumper member 4' simply bonded together with the adhesive 50, thus having an 
ensured reliability after this device 30 is mounted. 

Exemplary Embodiment 5 

[0065] Fig. 14A through Fig. 14DandFig. 15A through Fig. 15D illustrate processes 

in a method of manufacturing a semiconductor device in accordance with an exemplary 
embodiment 5 of the present invention, and illustrate the method in order of procedure 
thereof. 

[0066] The present embodiment is substantially the same as the embodiment 2 except 

for the process of sticking the semiconductor elements T to the bumper plate 4 with an 
adhesive. As shown in Fig. 14D, the semiconductor elements V are stuck to the bumper 
plate 4. In this process, an adhesive 50 is applied to each portion corresponding to each 
element V on a top surface of the bumper plate 4, and a thinned semiconductor element V 
is stuck to a surface coated with the adhesive 50. In this drawing, the adhesive 50 is applied 
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to only the portion corresponding to a center of each semiconductor element, and is made 

of material having an elastic modulus lower than the bumper plate 4. 

[0067] The rest of the procedure for obtaining the semiconductor devices 30 is the 

same as that of the embodiment 2. 

Exemplary Embodiment 6 

[0068] Fig. 16A through Fig. 16C and Fig. 17A through Fig. 17D illustrate processes 

in a method of manufacturing a semiconductor device in accordance with an exemplary 
embodiment 6 of the present invention, and illustrate the method in order of procedure 
thereof. Fig. 18A and Fig. 18B illustrate processes of mounting the semiconductor device. 
[0069] The present embodiment is substantially the same as the embodiment 3 except 

for the process of sticking each semiconductor element V to the bumper case 14 with an 
adhesive. The adhesive 50 is applied to only a portion of the recess portion 14b 
corresponding to a center of the element 1\ As shown in Fig. 17C, the element V is 
mounted at the recess portion 1 4b, the adhesive 50 bonds the bumper case 14 to the element 
l \ and consequently, a semiconductor device 35 is provided. The bumper case 14 bonded 
to the element 1 ' has an edge of a pro jection 14a not projecting from a tip of the bump 2 of 
the element 1 \ 

[0070] The bumper case 1 4 functions as a holding member during in handling of the 

semiconductor device 35, and also functions as a bumper to protect the semiconductor 
element V from external force and impact similarly to the embodiment 4. Moreover, the 
bumper case 14 protects a side of the element T in this embodiment, thus improving 
reliability of the semiconductor device 35. As shown in Fig. 1 7D, the semiconductor device 
35 is then inverted and subjected to a taping process. Thus, the device 35 can be mounted 
by an electronic component mounting apparatus. 

[0071] With referring to Fig. 18A and Fig. 18B, mounting the semiconductor device 

35 will be described. As shown in Fig. 1 8A, the device 35, having a top surface of bumper 
case 14 sucked and held by a mounting head 10, is positioned above a substrate 11 by the 
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head 10. In the present embodiment, an adhesive 1 6 is previously applied to a region (which 
corresponds to the projection 1 4a of the bumper case 14) surrounding electrodes 12 on a top 
surface of the substrate 1 1. With the bumps 2 of the device 35 aligned with respective 
electrodes 12 of the substrate 1 1, the head 10 is then lowered to mount the bumps 2 of the 
semiconductor element V on the electrodes 12. 

[0072] Thus, the projection 14a of the bumper case 14 contacts with the adhesive 16 

on the substrate 1 1. Subsequently, the substrate 1 1, upon being heated, has respective 
electrodes 12 bonded to the bumps 2 by soldering as shown in Fig. 18B, and thus, the 
bumper case 14 is secured to the substrate 1 1 by the adhesive 16. As described above, even 
in this embodiment, the mounting head 10 holds the bumper case 14, which is the holding 
member, during the handling of the semiconductor device 35. 

[0073] In an assembly including the semiconductor device 35 mounted on substrate 

1 1, the device 35 is fixed to the substrate 1 1 through the bonding of bumps 2, as electrodes 
of device 35, to respective electrodes 12 of the substrate 1 1 as a workpiece, and through the 
bonding of a border of the bumper case 14 to the substrate 1 1. Even in this assembly, the 
semiconductor element V can be deformed, and the same advantage as that of the 
semiconductor element described in the embodiment 4 is obtained. 
[0074] Further, as shown in Fig. 18B, the semiconductor element V of the 
semiconductor device 35 has a top surface and border entirely sealed after being mounted 
in the present embodiment. Therefore, the device is protected from moisture and extraneous 
matter entering junctions of the device 35 and electrodes 12, and thus has an improved 
reliability after the mounting. 
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